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Objectives. This study was designed to compare waiting times 
for cardiovascular procedures in five different health care deliv- 
ery/financing systems. 
Background. A recurrent criticism of national health care 
systems is long waiting times, or "queues," for high technology 
procedures. However, no objective data exist comparing waiting 
times in the United States with those in other systems. 
Methods. Directors of cardiac catheterization laboratories, 
directors of cardiac surgery in the United States, U.S. Department 
of Veterans Affairs (VA) system, Canada and the United Kingdom 
and directors of cardiology clinics in Sweden were asked to 
respond to a mailed questionnaire as to how long it would take to 
obtain coronary angiography or coronary artery bypass surgery, 
or both, for specified case scenarios at their institutions. 
Results. Significant differences in waiting times (p < 0.00001) 
were found among the systems for all four scenarios (elective and 
urgent angiography, elective and urgent bypass surgery). Com- 
pared with non-VA hospitals in the United States, waiting times 
were significantly longer in all systems, with the exception of 
waiting times for urgent surgery in the U.S. VA hospitals (p = 
0.9). The longest waiting times for all four procedures were 
reported in the United Kingdom, Sweden and Canada, with some 
waiting times for elective procedures >9 months. 
Conclusions. Physicians report hat patients treated in health 
care systems structured differently from the non-VA hospital 
system in the United States wait significantly longer for cardiac 
catheterization and coronary artery bypass surgery. 
(J Am CoU Cardiol 1995;25:557- 63) 
International comparison of health care systems i  a recurrent 
topic in published reports and the popular media. Given the 
large sums of money spent on health care each year, compar- 
isons among countries are inevitable. These include compari- 
sons of access, technology, cost-containment measures, medi- 
cal education systems and patient satisfaction with the national 
health care system. One of these issues, access, is currently in 
the forefront of the American political debate. 
Because conomic and societal resources are finite, ration- 
ing of health care services in some form is inevitable. A market 
system rations implicitly according to ability to pay; other 
systems create explicit rationing, that is, waiting lists, for 
medical evaluation and treatment, particularly for surgical 
procedures. Numerous plans have been proposed to help move 
toward universal access to health care (1,2). Some proposals 
build on the present American system, such as legislating 
employer-mandated coverage or expanding Medicare/ 
Medicaid, and other proposals uggest adopting a system 
similar to one of the various national health care plans from 
other countries. A recurrent criticism of national health care 
systems has been long waiting times, or "queues," for high 
technology procedures. 
Despite the saliency of the issue and the American interest 
in foreign health care systems, to our knowledge there have 
been no studies that quantify and compare waiting times across 
nations. This study was designed to assess differences in 
waiting times for selected tertiary care procedures in several 
countries. 
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Methods  
Study participants. This study, conducted in 1992, com- 
pares waiting times for selected cardiovascular p ocedures in
four countries with different health care delivery/finance orga- 
nizations: the United States, with its pluralistic approach; 
Sweden's national health care service; Canada's national 
health insurance program; and the national health service in 
the United Kingdom. Also included is the U.S. Department of
Veterans Affairs (VA) hospital system, an example within the 
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United States of a federally funded and managed health care 
system. In the United Kingdom, Sweden, Canada nd the U.S. 
VA system, all hospitals that met the following criteria were 
surveyed: 1) >250 beds; 2) in urban areas; 3) teaching hospitals 
(minimal requirements were approved residency training and 
postgraduate medical training, or equivalent); and 4) perform 
coronary bypass surgery or coronary angiography, or both. 
These criteria were selected so that hospitals would be as 
similar as possible, and any difference noted would represent 
a difference in health care system. Over 500 non-VA hospitals 
in the United States met these criteria. To make the sample 
sizes similar, a random sample of 100 of these hospitals was 
chosen. 
Study questionnaire. A letter was sent to directors of 
cardiac catheterization laboratories and directors of cardiac 
surgery at each selected hospital in the United States, United 
Kingdom and Canada nd to the directors of cardiology clinics 
in Sweden. A questionnaire based on hypothetic case scenarios 
was also included (see Appendix). It asked for the projected, 
average waiting time for coronary angiography or coronary 
bypass urgery for each such patient at their respective insti- 
tution. Some institutions perform only coronary angiography 
and therefore received only the scenarios for angiography, but 
the remainder of the hospitals perform both angiography and 
bypass urgery and received the scenarios for both. For ease in 
answering, the following time intervals were provided for the 
respondents to choose: within 24 h, 24 to 72 h, 72 h to 2 weeks, 
2 to 6 weeks, 6 weeks to 3 months, 3to 6 months, 6to 9 months, 
>9 months. The responding physicians were not asked to 
provide the "ideal" or "medically correct" waiting times. 
Rather, they were asked to indicate the time that it would 
actually take if a patient meeting the criteria stated in the case 
scenarios were referred to their institution on the day that they 
responded to the questionnaire. 
Case scenarios. Two case scenarios were provided for each 
procedure, one "elective" and one "urgent"; however, the 
scenarios were labeled Case 1 or Case 2, not elective or urgent 
cases. No reference was made to the time urgency of any of the 
scenarios, as can be seen in the case scenarios themselves and 
in the cover letter to the participating physicians, included in 
the Appendix. There are no specific definitions of what con- 
stitutes an elective or urgent case. These terms are often used by 
clinicians on the basis of their clinical acumen to differentiate 
case priority. 
To ensure the medical appropriateness of each procedure, 
the scenarios were designed according to information avail- 
able in the American College of Cardiology/American Heart 
Association (ACC/AHA) Guidelines and Indications for Cor- 
onary Artery Bypass Surgery (1991), the ACC/AHA Guide- 
lines for Coronary Angiography (1987), the RAND Corpora- 
tion studies of appropriateness of coronary artery bypass 
surgery and coronary angiography, as well as other related 
research (3-15). Because data do not exist about excessive 
waiting times for cardiovascular procedures, work by Naylor 
et al. (16) was used as a guideline. To develop riority ratings 
for coronary surgery rather than absolute outer limits for 
waiting times, Naylor et al. queried physicians about the 
maximal reasonable delay for coronary revascularization for 
various case scenarios. The present study utilized this informa- 
tion as a guide to what might be considered excessive waiting 
times. 
Before being mailed, each scenario was reviewed by three 
American board-certified cardiologists for precision and med- 
ical accuracy. To maintain a standard format, all question- 
naires were in English. A prestamped return envelope was 
provided with each questionnaire. 
Data Analyses. Statistical analyses were performed using 
r × c Fisher exact tests to determine differences in waiting 
times among the systems for each of the four procedures 
(elective and urgent coronary angiography, elective and urgent 
coronary bypass urgery) (17,18). Wilcoxon 2 × c tests were 
used to perform pairwise comparisons between the United 
States (non-VA) and each of the other systems. Statistical 
calculations were performed using Cytel Software's StatXact 
computer package. 
Resu l ts  
Response rates. Response rates to the questionnaire were 
69% for coronary angiography and 70% for coronary bypass 
surgery. Response rates and sample sizes varied among coun- 
tries: 66% for the U.S. non-VA system (58 responders for 
angiography, 74 for bypass surgery), 69% for the U.S. VA 
system (47 responders for angiography, 32 for bypass urgery), 
73% for Canada (31 responders for angiography, 15 for bypass 
surgery), 100% for Sweden (13 responders for angiography, 11 
for bypass surgery) and 66% for the United Kingdom (35 
responders for angiography, 18 for bypass surgery). Two 
questionnaires were returned because of wrong addresses, and 
one was returned because of hospital closure. Four respon- 
dents circled two possible time intervals for each response (for 
angiography, one U.S. non-VA and two VA responders; for 
bypass urgery, one U.S. VA responder). In these four cases 
the longer of the two waiting times was used in the analyses. 
Because respondents were guaranteed anonymity, only the 
country of the response was known. Therefore, a follow-up 
questionnaire and data comparing nonresponders and re- 
sponders are not available. 
Waiting times. Figures 1 to 4 show the distribution of 
waiting times by country for each of the four scenarios. By the 
Fisher exact test, significant differences (p < 0.00001) in 
grouped waiting times among the systems were found for each 
of the four scenarios (elective coronary angiography 151.0, 
urgent coronary angiography 163.5, elective coronary bypass 
surgery 164.4, urgent coronary bypass urgery 55.83). 
The Wilcoxon test was used to compare the United States 
(non-VA) with each of the other systems pairwise for each of 
the four scenarios. Significant differences in distribution of 
waiting times (p < 0.0001) were found for all comparisons 
except two with urgent coronary bypass surgery (United 
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Figure 1. Frequency distribution of waiting times by country for 
elective coronary angiography. 
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Figure 2. Frequency distribution of waiting times by country for 
urgent coronary angiography. 
States vs. Sweden, p < 0.05; and U.S. non-VA vs. U.S. VA, 
p = 0.9). 
For elective coronary angiography, a wide range of waiting 
times was obtained (Fig. 1). Although no standards exist 
suggesting acceptable waiting times for angiography, there 
were no responses from the U.S. non-VA or VA health care 
systems of a waiting time >3 months for this elective diagnostic 
procedure, although there were such responses in each of the 
other three systems (Canada 16.1%, Sweden 15.4%, United 
Kingdom 22.8%), with some responses >6 months (Canada 
3.2%, United Kingdom 2.8%). 
For urgent coronary angiography, many responders indicated 
waiting times >2 weeks (Canada 16.1%, Sweden 46.2%, 
United Kingdom 55.8%), whereas in the U.S. non-VA and VA 
systems, all patients would obtain urgent angiography within 2 
weeks, according to the responses in the questionnaires. As 
Figure 2 shows, a large proportion of responses indicated 
waiting times >72 h (U.S. non-VA 5.2%, U.S. VA 12.9%, 
Canada 64.5%, Sweden 100%, United Kingdom 94.1%). 
For elective coronary bypass urgery similar to the case 
presented in the scenario, a wait <3 months has been sug- 
gested (16). Only in the U.S. non-VA and VA systems did all 
hospital responders indicate the ability to provide this service 
for the patient in the relevant scenario within the 3-month 
guideline, whereas in Canada 46.7%, Sweden 18.2% and the 
United Kingdom 88.9% of the responses indicated longer than 
the recommended 3-month period of time (Fig. 3). 
For urgent coronary bypass urgery, a large proportion of 
responses in all systems indicated waiting times exceeding the 
recommended maximal delay of 24 h (U.S. non-VA 
20.3%, U.S. VA 21.9%, Canada 80%, Sweden 45.5%, United 
Kingdom 88.9%) (Fig. 4) (16). If a longer cutoff of >72 h is 
used, large numbers of responses still indicated long waiting 
times (U.S. non-VA 2.7%, Canada 13.3%, Sweden 27.3%, 
United Kingdom 33.3%). Only the U.S. VA system responded 
that they would be able to provide this type of urgent coronary 
surgery to all patients of the type in the scenario within 72 h. 
Discussion 
This study was designed to evaluate waiting times for 
selected cardiovascular p ocedures in five different health care 
delivery systems (U.S. non-VA, U.S. VA, Canadian, Swedish 
and British systems). These were chosen purposefully, not 
randomly, as examples of various types of health care delivery 
systems, in particular, systems that have been compared and 
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Figure 3. Frequency distribution of waiting times by country for 
elective coronary artery bypass surgery. 
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Figure 4. Frequency distribution of waiting times by country for 
urgent coronary artery bypass surgery. 
contrasted with the U.S. pluralistic system in the current health 
care reform debate. 
Differences in health care delivery systems. The five health 
care delivery systems differ in a number of ways. The U.S. 
pluralistic system involves a mix of public, private, for-profit 
and not-for-profit hospitals with a variety of fee-for-service, 
salaried and managed-care physician payment mechanisms. 
Canada has a tax-supported public insurance program--a 
combined federal and provincially administered system with 
hospitals operating under global budgets, whereas physicians 
are paid under fee-for-service arrangements. The United King- 
dom and Sweden both have national health services under 
which hospitals are owned by the government, and physicians 
are government employees. The U.S. VA program is also a 
federally owned and operated health care system with physi- 
cians who are government employees. 
This study shows that differences exist in the distribution of 
physician-reported waiting times for selected cardiac proce- 
dures among the health care systems tudied. Although case 
mix may vary among systems, identical case scenarios were 
provided to correct for this possibility. 
Possible explanations for differences found. These results 
must be discussed from several different aspects. First, there 
may be some errors in the results emanating from response 
rates, international practice differences or differences in inter- 
pretation of the scenarios by responders. Second, the results 
may be interpreted in at least two different ways: 1) There are 
system differences in waiting times (national health care plans 
imply prolonged waiting times); or 2) waiting times are system 
independent and may be more a matter of policy priority and 
resource allocation. 
Study limitations. Response rates. A potential limitation of 
the present study is that response rates varied among coun- 
tries. Hence, there is a risk of bias in the data. For nonre- 
sponders, hospitals with long waiting times may have been less 
willing to respond than hospitals with shorter times. For 
responders, there may have been prestige bias resulting in 
indication of shorter waiting times than actually would be the 
case for patients resembling the scenarios. In budget systems, 
the opposite bias is conceivable, with exaggeration ofwaiting 
times so as not to jeopardize future budgetary allocations. An 
argument against hese possibilities i  that full confidentiality 
of reported ata from individual hospitals was assured. 
International practice differences. A possible xplanation of
the results could be international differences in the practice of 
medicine. For more certainty on this point, practice guidelines 
or an international medical consensus would be needed to 
determine what are both excessively long and, perhaps, inap- 
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propriately short waiting times. Our data suggest that >50% of 
elective angiography and coronary bypass surgery in the 
United States can be performed within 72 h. Perhaps this 
represents excess capacity or an inappropriate overconcentration 
of health care funds, although without outcomes data these 
conclusions cannot be reached with any degree of certainty. 
Differences in interpretations of scenarios. We note that what 
is measured in the present study is the response of physicians 
to hypothetic ase scenarios, not waiting times for actual 
patients. A study of the latter would require entirely different 
and very resource-intensive methods. A similar methodology 
surveying the directors of cardiac atheterization laboratories 
and the chiefs of cardiovascular surgery programs was used by 
Higginson et al. (19) in Canada. Although done -3 years 
before our study, their results howed average waiting times for 
elective angiography (8.5 weeks) and elective coronary artery 
bypass urgery (22.6 weeks) to be slightly longer than those 
shown by our data. 
One may question whether rates of procedures among the 
various countries are important to consider when examining 
waiting times. On an aggregate l vel perhaps, but the ques- 
tionnaire asked for the waiting times for patients meeting the 
criteria set forth in the scenarios. To an individual patient, or 
his or her family, awaiting coronary angiography or coronary 
bypass urgery, their own wait is of more interest to them than 
the overall procedure rates per population, which may be of 
more concern to the policy analyst, economist or politician. 
It is unlikely that the previously mentioned limitations 
would significantly affect differences of the observed magni- 
tudes. Therefore, the results require discussion. As mentioned, 
at least two interpretations are possible: 1) Waiting time 
differences are related to the type of health care delivery 
system; or 2) they are system independent. 
Interpretations of results. The first interpretation suggests 
that introduction of a national health care plan in the United 
States would imply prolonged waiting times for the cardiac 
procedures studied. An appropriate question would then be, 
Would people in the United States be willing to wait, in some 
cases, >3 months for diagnostic studies such as coronary 
angiography? In addition, is it acceptable to tell >45% of the 
patients for whom coronary surgery is indicated (Canada 
46.7%, United Kingdom 88.9%) that despite the recommen- 
dations of medical experts, they must wait at least 3 months for 
bypass urgery (in some cases [Canada 6.7%, United Kingdom 
16.7%], >9 months)? An American Medical Association poll 
(20) showed that the great majority (80%) of Americans would 
prefer to spend more on health care and receive it quickly than 
wait longer for lower cost care (20). 
Unfortunately, information is lacking about the medical 
consequences of prolonged waits and their effects on key areas, 
such as morbidity, mortality and quality of life. Anecdotal 
reports uggest negative consequences, but there are no objec- 
tive data available (21-24). The issue of consecutive waiting 
times should also be considered. If, from the onset of symp- 
toms, the patient must initially wait to see the physician and 
then wait for both coronary angiography and bypass urgery, it 
could take up to 1 year to receive definitive treatment. As 
Americans determine what direction their health care system 
should take, the realism and the credibility of this interpreta- 
tion should be critically evaluated. 
Causes for waiting times for procedures are certainly mul- 
tifuctorial. These include availability of hospital services, such 
as catheterization laboratories and operating rooms, as well as 
physicians' perception of the medical necessity of the proce- 
dure itself. Perhaps health care systems in which hospitals 
operate under global budgets, such as Canada, Sweden and the 
United Kingdom, have longer waits, not because physicians or 
patients, or both, wish to wait for the procedures, but because 
hospital budgets preclude immediate access to their facilities 
for expensive procedures, such as cardiac catheterization r 
coronary artery bypass urgery, or both. 
Variability in waiting times may also be a function of the 
perceived medical necessity for the procedure. Perhaps this 
was seen in the response to Case 2 for coronary angiography, 
which may reveal ess about availability of services and more 
about physicians' perceptions of the urgency of the case at 
hand. Unfortunately, there is a paucity of data on "appropri- 
ate" or "acceptable" waiting times for procedures such as 
these. If waiting times are going to be used as criteria for 
evaluating and critiquing national health care systems, everity- 
adjusted outcomes data must be developed before one can 
comment on the appropriateness of the waiting times them- 
selves. 
The second interpretation suggests hat waiting times may be 
independent of the type of health care delivery system. In the 
present data, there are some indications that this could be the 
case. Although significantly different in three of the four 
scenarios, the two American systems, despite their different 
financing and administrative mechanisms, more closely resem- 
bled each other than either the Canadian, Swedish or British 
systems. For urgent coronary surgery, the Swedish system more 
closely resembled the American system than did either the 
Canadian or British systems. A further argument for the 
second interpretation is the finding that the longest waiting 
times were found in the country spending the smallest percent 
of its gross domestic product (1989 figures) on health care 
(United Kingdom 5.8% of gross domestic product); interme- 
diate waiting times were found in Canada nd Sweden (8.7% 
and 8.8%, respectively, of gross domestic product), with the 
shortest waiting times in the United States (11.8% of gross 
domestic product) (25). The Spearman rank correlation coef- 
ficient found a strong association (r~ = 1.00, p < 0.05, 
one-tailed test) between rank order in waiting time and rank 
order in percent of gross domestic product spent on health 
care. This suggests that the length of the waiting time may be 
more dependent on the amount of money spent on health care 
than on the type of health care delivery system. 
The second interpretation suggests that a national health 
care program isneither anecessary nor a sufficient condition to 
guarantee long waiting times for procedures. If the United 
States were to adopt a national health care plan, in addition, it
seems logical that spending would need to be limited, available 
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resources reduced and access constrained through similar 
planning and policy choices that other countries have made, to 
result in waiting times of the type found in our data. 
Appendix 
Dear Doctor: 
We apologize for the impersonal nature of this letter, but confi- 
dentiality constraints kept us from directly contacting you by name. 
Your input is requested on a research study collecting data on 
international comparisons of waiting times for cardiovascular p oce- 
dures, an area where virtually no data are available. Only a few 
minutes of your time will be required for participation i  this study. 
Please read the two enclosed case scenarios and determine what 
the projected, average waiting time would be at your institution to 
obtain coronary angiography (or coronary artery bypass surgery) for 
these simulated cases. We do not want the "ideal" or "medically 
correct" waiting time but the time it would actually take if these 
patients were referred to you today. Below each case scenario are 
several response options. Please return the completed scenarios in the 
prestamped envelope provided for your convenience. All individual 
hospital information obtained will be held strictly confidential; only 
data aggregated by country will be utilized when results are analyzed 
and published. 
With so much attention being placed on international comparisons 
of health care systems, it is vital that standardized, objective data be 
available. We hope this study can provide some much needed infor- 
mation, but it will not happen without your support and participation. 
Please take the few minutes required to evaluate the two scenarios and 
provide the necessary information. Thank you very much for your 
participation. 
Scenarios for Coronary Angiography 
Case l. A 47-year old man, otherwise healthy, develops ubsternal 
chest tightness while walking more than two blocks, relieved by rest. 
No rest pain reported. Despite maximal medical management, hestill 
experiences chest discomfort, limiting his activity and interfering with 
his quality of life. Exercise stress testing revealed 1.5 mm of horizontal 
ST segment depression i electrocardiographic (ECG) leads II, III and 
aVF at 6 rain on the Bruce protocol, associated with chest discomfort 
and a reversible defect on thallium scan. 
Case 2. A 64-year old man, status post-inferior wall myocardial 
infarction 1 year ago, ejection fraction of 45% by rest radionuclide 
ventriculography, hypertensive, non-insulin-dependent diabetic with 
elevated serum cholesterol, who during a routine stress test developed 
3 mm of downsloping ST segment depression i leads V 1 to V 4 at 3 rain 
on the Bruce protocol. The ECG changes lasted 7 min into recovery. 
The test was terminated because of a 20-ram Hg decrease in systolic 
blood pressure at 3 min of exercise. The patient experienced no chest 
pain during the stress test. 
Scenarios for Coronary Arte O, Bypass Surgery 
Case 1. A 55-year old man, otherwise healthy, experiences anginal 
chest pain while walking or climbing stairs rapidly despite maximal oral 
medical therapy. No rest pain is reported. After a positive exercise 
stress test, cardiac atheterization revealed: 
• Ejection fraction = 55% without wall motion abnormalities 
• Left main coronary artery normal 
• Left anterior descending artery 75% excessively tortuous, prox- 
imal stenosis in a large vessel 
• Dominant right coronary artery 70% midlesion 
• Circumflex coronary artery 70% midlesion 
• Distal vessels excellent 
Case 2. A 45-year old man underwent cardiac catheterization for 
progressive chest pain, including periodic rest pain, despite maximal 
intravenous medical therapy: 
• Ejection fraction - 50% without wall motion abnormalities 
• Left main coronary artery 90% ostial stenosis 
• Left anterior descending artery normal 
• Right coronary artery 90% proximal stenosis 
• Circumflex coronary artery normal 
• Distal vessels excellent 
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